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DETAILED ACTION 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: -Inspection method and apparatus for circuit 
pattern of resist material-. 

The disclosure is objected to because of the following informalities: at line 16 of 
page 20, "11" should read -22-. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-12 are rejected under 35 U.S.C. 102(a) as being anticipated by Nasu et 
al. (US 2004/0051040 A1 or PCT/JP02/02983 or JP 2001-259126). 

Regarding claim 1, Nasu et al. (hereafter Nasu) in embodiment 1, discloses a 



method of inspecting a board [9] with a circuit pattern [photoresist pattern] including at 
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least a porous low-permittivity material or a material similar to it in terms of structure or 
composition [ArF resist], comprising the steps of: 

scanning [using SEM of fig. 1] the circuit pattern [the pattern on surface of 9, 
paragraph 0045 and Embodiment 1 at paragraph 0058] with a primary electron beam 

[4]; 

detecting secondary electrons [first three lines of paragraph 0046] generated or 
electrons reflected from the board [9] due to the irradiation or both the former and latter 
electrons and converting the electrons into signals [lines 3-6 of paragraph 0046]; 

transforming the signals into an image [lines 6-8 of paragraph 0046], displaying 
the image, and inspecting circuit pattern [on 26]; and 

reducing damage including shrinkage to the circuit pattern by a primary electron 
beam by controlling the irradiation energy and density of the primary electron beam 
[paragraph 0060]. 

Regarding claim 2, Nasu discloses the areas of the circuit pattern to be exposed 
to the primary electron beam include at least a porous low-permittivity 
hydrogensilsesquioxane material or a material similar (see last paragraph of 
specification on page 34) to it in terms of structure or composition [ArF photoresist of 
paragraph 0059]. 

Regarding claim 3, Nasu discloses the shrinkage of the circuit pattern due to the 
exposure to the primary electron beam is reduced to 2.4nm or less by setting the 
irradiation energy of the primary electron beam to 300 ev or less [paragraph 0075- 
0077]. 



Application/Control Number: 10/620,702 Page 4 

Art Unit: 2829 

Regarding claim 4, Nasu discloses the irradiation density of the primal electron 
beam is limited according to the irradiation energy of the primary electron beam and 
depending on the kind of said low-permittivity material or similar material [paragraph 
0065]. 

Regarding claim 5, Nasu discloses a step of recording [using 30 and paragraph 
0047] the irradiation history of the board such as the irradiation energy, probe current, 
and irradiation density of the primary electron beam and the areas of the circuit pattern 
to be exposed to the primary electron beam. 

Regarding claim 6, Nasu discloses finding, in advance, for each material included 
in the board, the correlations between (i) parameters including the irradiation energy, 
probe current, and irradiation density of the primary electron beam and (ii) dimensional 
changes of the circuit pattern; and 

adjusting at least one of the parameters before the circuit pattern is scanned with 
the primary electron beam [paragraph 0054-0057]. 

Regarding claim 7, Nasu discloses the irradiation density of the primary electron 
beam is controlled by (i) calculating, in advance, the maximum dose of irradiation per 
unit area in each area of the circuit pattern to be exposed to the primary electron beam 
and (ii) limiting the irradiation density of the primary electron beam below the maximum 
dose of irradiation in said area during the inspection of the board [using equation 1 , see 
paragraph 0059-0062]. 
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Regarding claim 8, Nasu discloses a method of inspecting a board with a circuit 
pattern including at least a porous low-permittivity material or a material similar to it in 
terms of structure or composition, comprising the steps of: 

scanning [using SEM] the circuit pattern with a primary electron beam; 

detecting secondary electrons [see paragraph 0046] generated or electrons 
reflected from the board due to the irradiation or both the former and latter electrons and 
converting the electrons into signals; 

transforming the signals [see paragraph 0046] into an image, displaying the 
image, and inspecting the circuit pattern; and 

reducing the shrinkage of the circuit pattern due to the exposure to the primary 
electron beam to 2.4 nm or less by setting the irradiation energy of the primary electron 
beam to 300 ev or less [see paragraph 0075-0077]. 

Regarding claim 9, Nasu discloses at least the areas of the circuit pattern to be 
exposed to the primary electron beam include at least a porous low-permittivity 
hydrogensilsesquioxane material or a material [ArF photoresist of paragraph 0059] 
similar to it in terms of structure or composition. 

Regarding claim 10, Nasu discloses a method of inspecting a board with a circuit 
pattern including at least a porous low-permittivity hydrogensilsesquioxane material or a 
material similar to it in terms of structure or composition, comprising the steps of: 

scanning [using SEM] the circuit pattern with a primary electron beam; 
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detecting [see paragraph 0046] the secondary electrons generated or the 
electrons reflected from the board due to the irradiation or both the former and latter 
electrons and converting the electrons into signals; 

transforming the signals into an image [see paragraph 0046], displaying the 
image, and inspecting circuit pattern; and 

reducing the shrinkage of the circuit pattern due to the exposure to the primary 
electron beam to 2.4 nm or less by (i) setting the irradiation energy of the primary 
electron beam to 300 ev or less [see paragraph 0075-0077] or (ii) setting the irradiation 
density of the primary electron beam to 1 .4 C/m or less if the irradiation energy of the 
primary electron beam is about 800 ev or more. 

Regarding claim 1 1 , Nasu in fig. 1 discloses an apparatus for inspecting a board 
with a circuit pattern, at least the areas of the circuit pattern to be exposed to a primary 
electron beam including at least a porous low-permittivity hydrogensilsesquioxane 
material or a material similar to it in terms of structure or composition, the apparatus 
comprising: 

a means [SEM of fig. 1] for scanning the circuit pattern with the primary electron 

beam; 

a means for detecting secondary electrons generated or electrons reflected [12, 
28, from the board due to the irradiation or both the former and latter electrons and 
converting the electrons into signals; and 

a means for transforming the signals into an image [paragraph 0046], displaying 
the image on 26 with 30], and inspecting circuit pattern, damage including shrinkage to 
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the circuit pattern by the primary electron beam being reduced by controlling the 
irradiation energy and density of the primary electron beam. 

Regarding claim 12, Nasu discloses the shrinkage of the circuit pattern due to the 
exposure to the primary electron beam is reduced to 2.4 nm or less by setting the 
irradiation energy of the primary electron beam to 300 eV or less [see paragraph 0075- 
0077]. 

Claims 1-12 are rejected under 35 U.S.C. 102(e) as being anticipated by Nasu et 

at. (US 2004/0051 040 A1). 

The applied reference has a common assignee with the instant application. Based upon the 
earlier effective U. S. filing date of the reference, it constitutes prior art under 35 U. S. C. 102(e). This 
rejection under 35 U. S. C. 102(e) might be overcome either by a showing under 37 CFR 1. 132 that any 
invention disclosed but not claimed in the reference was derived from the inventor of this application and 
is thus not the invention "by another, " or by an appropriate showing under 37 CFR 1. 131. 

Regarding claim 1 , Nasu et at. (hereafter Nasu) in embodiment 1 , discloses a 
method of inspecting a board [9] with a circuit pattern [photoresist pattern] including at 
least a porous low-permittivity material or a material similar to it in terms of structure or 
composition [ArF resist], comprising the steps of: 

scanning [using SEM of fig. 1] the circuit pattern [the pattern on surface of 9, 
paragraph 0045 and Embodiment 1 at paragraph 0058] with a primary electron beam 
[4]; 
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detecting secondary electrons [first three lines of paragraph 0046] generated or 
electrons reflected from the board [9] due to the irradiation or both the former and latter 
electrons and converting the electrons into signals [lines 3-6 of paragraph 0046]; 

transforming the signals into an image [lines 6-8 of paragraph 0046], displaying 
the image, and inspecting circuit pattern [on 26]; and 

reducing damage including shrinkage to the circuit pattern by a primary electron 
beam by controlling the irradiation energy and density of the primary electron beam 
[paragraph 0060]. 

Regarding claim 2, Nasu discloses the areas of the circuit pattern to be exposed 
to the primary electron beam include at least a porous low-permittivity 
hydrogensilsesquioxane material or a material similar (see last paragraph of 
specification on page 34) to it in terms of structure or composition [ArF photoresist of 
paragraph 0059]. 

Regarding claim 3, Nasu discloses the shrinkage of the circuit pattern due to the 
exposure to the primary electron beam is reduced to 2.4nm or less by setting the 
irradiation energy of the primary electron beam to 300 ev or less [paragraph 0075- 
0077]. 

Regarding claim 4, Nasu discloses the irradiation density of the primal electron 
beam is limited according to the irradiation energy of the primary electron beam and 
depending on the kind of said low-permittivity material or similar material [paragraph 
0065]. 
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Regarding claim 5, Nasu discloses a step of recording [using 30 and paragraph 
0047] the irradiation history of the board such as the irradiation energy, probe current, 
and irradiation density of the primary electron beam and the areas of the circuit pattern 
to be exposed to the primary electron beam. 

Regarding claim 6, Nasu discloses finding, in advance, for each material included 
in the board, the correlations between (i) parameters including the irradiation energy, 
probe current, and irradiation density of the primary electron beam and (ii) dimensional 
changes of the circuit pattern; and 

adjusting at least one of the parameters before the circuit pattern is scanned with 
the primary electron beam [paragraph 0054-0057]. 

Regarding claim 7, Nasu discloses the irradiation density of the primary electron 
beam is controlled by (i) calculating, in advance, the maximum dose of irradiation per 
unit area in each area of the circuit pattern to be exposed to the primary electron beam 
and (ii) limiting the irradiation density of the primary electron beam below the maximum 
dose of irradiation in said area during the inspection of the board [using equation 1 , see 
paragraph 0059-0062]. 

Regarding claim 8, Nasu discloses a method of inspecting a board with a circuit 
pattern including at least a porous low-permittivity material or a material similar to it in 
terms of structure or composition, comprising the steps of: 

scanning [using SEM] the circuit pattern with a primary electron beam; 
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detecting secondary electrons [see paragraph 0046] generated or electrons 
reflected from the board due to the irradiation or both the former and latter electrons and 
converting the electrons into signals; 

transforming the signals [see paragraph 0046] into an image, displaying the 
image, and inspecting the circuit pattern; and 

reducing the shrinkage of the circuit pattern due to the exposure to the primary 
electron beam to 2.4 nm or less by setting the irradiation energy of the primary electron 
beam to 300 ev or less [see paragraph 0075-0077]. 

Regarding claim 9, Nasu discloses at least the areas of the circuit pattern to be 
exposed to the primary electron beam include at least a porous low-permittivity 
hydrogensilsesquioxane material or a material [ArF photoresist of paragraph 0059] 
similar to it in terms of structure or composition. 

Regarding claim 10, Nasu discloses a method of inspecting a board with a circuit 
pattern including at least a porous low-permittivity hydrogensilsesquioxane material or a 
material similar to it in terms of structure or composition, comprising the steps of: 

scanning [using SEM] the circuit pattern with a primary electron beam; 

detecting [see paragraph 0046] the secondary electrons generated or the 
electrons reflected from the board due to the irradiation or both the former and latter 
electrons and converting the electrons into signals; 

transforming the signals into an image [see paragraph 0046], displaying the 
image, and inspecting circuit pattern; and 
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reducing the shrinkage of the circuit pattern due to the exposure to the primary 
electron beam to 2.4 nm or less by (i) setting the irradiation energy of the primary 
electron beam to 300 ev or less [see paragraph 0075-0077] or (ii) setting the irradiation 
density of the primary electron beam to 1 .4 C/m or less if the irradiation energy of the 
primary electron beam is about 800 ev or more. 

Regarding claim 1 1 , Nasu in fig. 1 discloses an apparatus for inspecting a board 
with a circuit pattern, at least the areas of the circuit pattern to be exposed to a primary 
electron beam including at least a porous low-permittivity hydrogensilsesquioxane 
material or a material similar to it in terms of structure or composition, the apparatus 
comprising: 

a means [SEM of fig. 1] for scanning the circuit pattern with the primary electron 

beam; 

a means for detecting secondary electrons generated or electrons reflected [12, 
28, from the board due to the irradiation or both the former and latter electrons and 
converting the electrons into signals; and 

a means for transforming the signals into an image [paragraph 0046], displaying 
the image on 26 with 30], and inspecting circuit pattern, damage including shrinkage to 
the circuit pattern by the primary electron beam being reduced by controlling the 
irradiation energy and density of the primary electron beam. 

Regarding claim 12, Nasu discloses the shrinkage of the circuit pattern due to the 
exposure to the primary electron beam is reduced to 2.4 nm or less by setting the 
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irradiation energy of the primary electron beam to 300 eV or less [see paragraph 0075- 
0077]. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paresh Patel whose telephone number is 571-272-1968. 
The examiner can normally be reached on 8:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Paresh Patel 
October 15, 2004 




